Disturbances of colonic ion secretion in inflammation: role of the enteric nervous system and cAMP.
We used the trinitrobenzenesulphonic acid (TNBS) rat model of experimental colitis to study the alterations in electrogenic ion transport in the inflamed distal colon. The distal colon exhibited decreased basal transport and reduced short-circuit current responses to carbachol and isobutylmethylxanthine (IBMX). The concentration/response curve for IBMX was also shifted to the right. Ion substitution experiments indicated that electrogenic transport was attributable chiefly to Cl(-) secretion. The mucosal layer of the inflamed distal colon (devoid of the submucosa) exhibited normal maximal responses to carbachol and IBMX, although the concentration/response curve for the latter was again shifted to the right. Tetrodotoxin markedly increased the response of the normal distal colon to both secretagogues and nullified the inhibition of the response to carbachol, but not that to IBMX, in the inflamed colon. The response of the mucosal preparation to 8-bromoadenosine 3',5'-cyclic monophosphate was similar in the normal and inflamed intestine, while the G protein activator NaF had a greater effect in the latter. The expression of the cystic fibrosis transmembrane conductance regulator (CFTR), as assessed by Northern blotting, was unchanged. cAMP levels in isolated colonocytes were markedly reduced by inflammation. We conclude that colonic inflammation produces disturbances of the enteric nervous system resulting in defective mucosal cAMP production and inhibition of ionic secretion.